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One of the consistent features of electronic music is the absence of a “score”, and 
while this attribute is often regarded as a “freedom”, it has also inhibited the study of 
electronic works, especially their process of composition;  indeed, at different times 
composers, most notably Karlheinz Stockhausen, haveattempted to produce “study 
scores” of their electronic pieces. 
 The desire to document the compositional process ha  also been a 
longstanding personal interest of mine, and the electronic works in this folio, 
described in the thesis, are a creative response to this interest.  The original works 
take the form of MP3 files that are provided on the companion CD in the sleeve of 
this volume.  All works except one have been composed using an open source musical 
patching language called Pure Data or Pd, which was initially developed by Miller 
Puckette. 
 The personal motivations for the compositions on the accompanying CD are 
explained in chapter 1.  It describes the types of pieces composed for the folio and the 
means and resources used to develop and produce them. The notion of “reading” the 
graphic layout of Pure Data (Pd) patches is proposed a  a way to document 
compositional process and structure.   The poetry of John Gracen Brown provides a 
contextual “vision” for an extension and development of the sounds of The paradox of 
Pythagoras into the series of three highly structured works that comprise Music of 
Grace.  My interest in pure sine tones, used in this case for an extended harmonic 
 xi
series based on a significant fundamental, is discussed in relation to these pieces and, 
finally, the whole project is reframed in “research” terms. 
 In chapter 2 The paradox of Pythagoras i  discussed in detail (together with a 
variant of this piece entitled Music of the spheres).  The discussion not only describes 
the work in terms of its structure and function, but addresses a range of aesthetic 
choices that are maintained throughout the rest of the olio, especially with regard to 
pitch (frequency) and the particular use of the harmonic series.  For the purposes of 
reference and comparison the appendices include a table showing the relationship 
between all Pd patches created specifically for the work. 
 Chapter 3 briefly describes a series of three works collectively entitled Music 
of Grace and discusses the compositional development of each of these works.  
Though the works were inspired by the poetry of John Gracen Brown their musical 
origins lie in a Bach chorale.  A detailed examination of every one of the 1025 
patches I developed in the process of composing Music of Grace can be found in the 
appendices, together with reference tables that show t e structural relationship 
between all Pd patches created.   This was intentionally organised so that technical 
detail essential to the composition process is made available without deterring a 
reader who is less conversant with the intricacies of Pure Data from understanding the 
musical character of these works. 
 Chapter 4 finally deals with the central question of my thesis—the inherent 
problem of electronic music composition and its inattention to the documentation of 
compositional process and structure.  The programming and layout conventions of the 
Pd patches are reassessed in the light of the works discussed in the previous chapters 
and the specific solutions devised for each individual piece.   Difficulties are 
acknowledged and deviations from programming conventions are accounted for.  
 xii
Chapter 4 concludes by recognising the capacity of Pd to suit large scale multi-
sectional projects, and the value of the programming conventions as a benchmark for 
readability. 
Chapter 5 serves as an epilogue, revisiting instrumental composition in the 
light of the electronic works composed using Pure Data and reviewing some of the 
special characteristics of instrumental writing.  It describes the process of composing 
a chamber work entitled Here…, a work written concurrently with The crystals in the 
cave, discussed in chapter 3.  As an epilogue to the project, after an intense period of 
composing purely electronic music, this piece allowed a return to the issues identified 
at the beginning of the project with a widened vision of composing.  The strictures 
and human limitations of instrumental music, which are acknowledged as “special” in 
their own way, may now take their place alongside the “freedoms” of electronic music 





The aim of “Composition: Pure Data as a Meta-Compositional Instrument” was to 
compose a folio of original electronic pieces that used Miller Puckette’s open source 
program Pure Data (Pd) as a “meta-compositional instrument”:  that is, as a vehicle 
for documenting the creative process in a graphical way as a type of analytical 
notation.   
The pieces extended and explored creative aspects of my previous 
compositional research into binary processes, symmetry, and complementary pairs, 
using only sine tone frequencies based on the higher partials of sub-audio 
fundamentals. 
Published Pd programming conventions provided a standard benchmark with 
regard to “common sense” signal flow conventions, ad were only adjusted when 
significant differences between purposes and methods were encountered. 
Despite the “composition of the composition” being evident in the graphical 
layout of the patches, it became clear that further “interpretive” commentary was 
necessary to explain the artistic or musical purposes of different patches.  
Nonetheless, it was shown that a composition in Pd can explicitly show its 
own construction and interrelation of compositional elements, providing a kind of 
descriptive analysis of the work.  Moreover, Pd was shown to be suitable for large 
scale, multi-sectional projects. 
 
